Abstract: Construction industry is one of the major drivers of the economic sustainability of China's provinces. An investigation of the status of the construction industry in China is needed to find out its maturity and health. The results of this investigation may help China define the impact factors required in order to promote the growth level of its construction industry. This research assesses the growth level of the construction industry in Shaanxi Province, China. This study utilizes both the original average score method and the newer entropy method to analyze the growth level of the construction industry based on its growth management model and growth drivers. An empirical survey of this research includes 123 construction companies in Shaanxi Province. The results show that the entropy method is better than the average score method to use when analyzing the maturity status of a local industry for future development. The maturity level of Shaanxi's construction industry lies on the second tier in a four-tier ranking system. The advanced professional skills of project management are critically needed for future growth. Brand building is the most important factor needed to drive up Shaanxi's construction industry. Standardization, knowledge management through lessons learned, and cost management for budget control by using information systems are required for Shaanxi's construction project management. The Excellent Project Management Model of China is often used in Chinese project knowledge management. After maturity analysis, China's local industries would be able to develop a sustainable strategy for optimizing their outcomes by removing the hurdles preventing future growth.
Introduction
China's construction sector is now crucial to the country's economic development, while competition has become significant and aggressive. Although China's construction market is fairly new, it is already the largest in the world in terms of development potential and profitability. China's government applies its central, provincial and local management model to regulate its construction industry. The Ministry of Construction is the main supervisor in the sector through the effective application of three major laws: construction law, contract law and tendering and bidding law. These regulations allow companies to operate as commercial entities, mainly through competitive bidding [1] .
In general terms, China's construction sector is comprised of companies primarily engaged in the construction of buildings and other structures, additions, alterations, renovations, installations,
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Due to the widespread construction and overheating process derived from excessive investment, effective growth management in the civil engineering sector has been particularly imperative in the past decade. As construction industry managers often cannot clearly understand their own industry's status, it creates an iterating process throughout its industrial growth, and of course, internal barriers may be dominant caused by government policy initiative. According to previous research [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] , several causes may be put forward to explain the barriers of construction industry growth management in the transition process.
First, the traditional argument is that a fair environment for innovation, specific brand-building strategy, capital-intensive project management, and project management information system are still in their infancy. These are the main factors restricting the transformation and upgrading of the construction industry. This argument explains the reason for much of the slow improvement and low implementation efficiency of industrial growth at the time of transition and shortly after that period. However, since the modernization of the construction market and the adoption of benchmarked project management, the explanatory power of this traditional argument decreases, although it does not vanish. Second, the barrier of construction industry growth management may be caused by the Sustainability 2017, 9, 143 3 of 36 lack of skilled workers at the provincial level. A typical example of this is the low level of low carbon building technology investment [12] [13] [14] and its corresponding lack of talent support [15] .
Additionally, considering the crucial importance of the construction industry in China's path to economic transition, the 2014 guidelines for promoting the development and reform of the construction industry issued by the Ministry of Housing and Urban-Rural Development of the People's Republic of China (MOHURD, P. R. China) state that provinces, autonomous regions, and municipalities may use the actual situation to propose the self-augmenting reform policies and measures in order to support the transformation of construction enterprise. This should then achieve the success results of sustainable growth. According to the thirteenth five-year plan transition pilot program in construction, Shaanxi Province has also been listed to carry out the pilot reform and development of its construction industry, complying with the 2014 guidelines of MOHURD, P. R. China. Stubbs and Cocklin (2008) discuss organizational development needs in view of the balance between economic and environmental impacts by using the sustainability business model [16] . Wang (2016) has developed a procedure for the analysis of sustainable development, which includes accountability, predictability, balanceability, and policy (APBP), as shown in Figure 1 [17] . In this research, focus has been placed on the maturity of the construction industry based on the accountability analysis of the maturity of this industry. The rising need to quantitatively assess the levels and target the impact factors as a way of improving the construction industry's sustainable development has become one of the dominant best practice requirements in the construction industry over recent years in both a national and international context [18, 19] .
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Attention should be given to the fact that there is a clear gap between the different levels in the process of organizational maturity, and as a result, a methodology is needed to predict the level of the local industry [21, 22] . The method of using the targeted impact factors may be far too generic to be utilized by practitioners seeking to implement the specific growth management of the construction industry in order to ensure its sustainable development [23, 24] . Usually, companies in the transition phase cannot see their way to upgrade to the next level [19, [25] [26] [27] [28] [29] [30] [31] [32] [33] . The growth management model (GMM) has been adopted to form an integrated organizational diagnosis framework to analyze the growth management of the petroleum industry in China [34] .
Determination of the level of growth in China's construction industry has a political connotation [3] . In recent years, policy makers have repeatedly designed strategic programs to trigger growth at the central, provincial, and local levels. This research provides a theoretical framework and case study to explore the growth of China's construction industry at the provincial level. Figure 1 . Cycle of accountability, predictability, balanceability, and policy (APBP) (Wang, 2016) [20] .
Determination of the level of growth in China's construction industry has a political connotation [3] . In recent years, policy makers have repeatedly designed strategic programs to trigger growth at the central, provincial, and local levels. This research provides a theoretical framework and case study to explore the growth of China's construction industry at the provincial level. 
Growth Driversof the Construction Industry
The growth drivers of the construction industries, such as the influences of technological innovation and strategies to transparently build up a company's drivers in order to overcome the difficulties in the transformation period, have caught the attention of researchers [35] [36] [37] . Growth drivers also may include renovating construction patterns, integrating external information, implementing project knowledge management, and developing the brand [19, [38] [39] [40] [41] . The competitive advantages of the updated industry are based on the efficient use of internal resources, such as capital, workforce, technological innovation, and knowledge integration of brand building. For example, technological innovation may lead the transformation and improve the capability of enterprises [42, 43] . The acquisition and implementation of talent helps enterprise transformation [44] . Undoubtedly, a well-designed brand is needed to provide values to consumers in the construction service market. The brand of a construction enterprise also requires high-quality projects, outstanding corporate culture, thoughtful customer service, and advanced management systems.
On the micro level, construction companies may have similar drivers in the growth process. For example, Han and Ofori (2001) [3] have studied the relationship between the development of the construction industry and local economic growth. Iammarino et al. (2012) [45] have researched the relationship between companies' technological capabilities and their locations. Dick and Payne (2005) [46] and Herliana (2015) [47] have studied local development and the growth of clusters of small and medium enterprises. They all state that at the local level, growth could be accelerated by certain factors. They also note that with a clear process, construction industry growth management is increasingly recognized as a central competitive advantage in embracing sustainability. However, Dick et al., argue that there is compelling evidence that as the construction industry wrestles with the challenge of building a sustainable organization, it should clearly know at what growth level it is and then focus on the core issues in order to proceed with the appropriate steps. Nevertheless, for local construction companies, there is a lack of systematic framework for growth drivers that can be used effectively in practice to analyze the growth level of the construction industry. Thus, it is urgent to thoroughly understand the sustainable processes to implement change. This is because of the following: (a) Growth management of the local construction industry is needed to justify the enterprises' growth drivers and to realize that their levels are influenced by their specific impact factors; (b) Impact factors are targeted in the corresponding phase of construction industry management; and (c) Successful countermeasures are needed to iterate industrial growth management through local construction company feedback. As described above, the growth path of the local construction industry has been established for industrial policymakers in order that they achieve self-augmentation of their industry management. This provides a quantitative way to service a repeatable and scalable industry growth management model of sustainable construction industry. Laihonen et al. (2015) developed case-specific cornerstones of growth-oriented knowledge management. The results of their research show that there are two knowledge issues that arise when dealing with growth management. The first issue concerns whether or not an organization has the needed knowledge resources to enable growth, and the second issue is the need for management to have relevant and real-time information in order to make informed decisions [48] . AlQahtany et al., used Delphi techniques to propose a framework of sustainable development that focused on environmental, social, economic and urban planning issues [49] . However, these models are neither focused on the construction industry nor can be used to analyze its maturity. McIntyre [20] explains a process for finding out the appropriate level of the growth management model (GMM) through a consortium of industry advisory boards, committees, and councils; the American Council for Construction Education has chosen this model as a standard. This model pays much attention to internal sustainable management in order to pursue an organization's growth and has been widely facilitated in organizational process management, such as sustainable growth management of organizational diagnosis [34] . Thus, our research uses growth drivers in China's construction industry plus GMM to form a theoretical framework. Our study also implements the data of previous research to further analyze the growth path position of construction industry management, which forms a complementary profile of the internal driver levels to explain Shaanxi's construction industry management.
Growth Management Model (GMM)
Growth managementis one core part of the sustainable growth of an industry, which is increasingly recognized as a central determinant for economic sustainability. In order to analyze the growth management of an industry, Charles McIntyre (2015) [20] suggests using an industry advisory board (IAB) to propose an IAB GMM model for analyzing the organizational growth stage. Like Charles McIntyre's statement, the GMM framework roots itself in basic management theory which is applicable to any business or organization. Focusing on the internal and evolutionary growth which occurs within industry, the GMM model is generic in nature and refers to any industry. Charles McIntyre was aware of this and provided a structured and sequential approach to improving managerial proficiency with the ultimate goal of enhancing outcomes by means of models that are similar to IAB GMM. As a managerial instrument, the GMM model is designed to enhance the proficiency of an organization which is attempting to improve organizational outcomes.
As an organization's managerial proficiency improves, organizational outcomes increase before reaching new stability zones/levels. Transition periods may result in interpersonal conflicts because of new expectations and higher anticipated efficiencies. During the transition periods, IAB members are typically asked to step out of their personal comfort zones and meet new challenges. In this process, GMM provides a fundamental theory to understand the significance of effective managerial proficiency. In an organization's GMM framework, the vertical axis represents managerial proficiency, and the horizontal axis relates to an organization's outcomes. The relationship between managerial proficiency and organizational outcomes is expressed by a series of plateau levels, such as IAB Level I, which are linked by transition periods. During the period of transition, the organization needs to change until it approaches the next managerial proficiency level. These four management plateaus represent the IAB GMM model outcomes which can be achieved at each level of managerial proficiency. These plateaus are stability levels where the IAB outcomes match the organization's managerial proficiency exactly, as shown in Figure 2 . Consistent with the generic thinking of the IAB GMM, this research modifies the corresponding four levels of construction industry growth management to form a new integrated diagnostic model for local construction industry transition. As the integrated model indicates in Figure 2 , the vertical axis represents managerial proficiency, and the horizontal axis shows instrument scores. analyze the growth path position of construction industry management, which forms a complementary profile of the internal driver levels to explain Shaanxi's construction industry management.
As an organization's managerial proficiency improves, organizational outcomes increase before reaching new stability zones/levels. Transition periods may result in interpersonal conflicts because of new expectations and higher anticipated efficiencies. During the transition periods, IAB members are typically asked to step out of their personal comfort zones and meet new challenges. In this process, GMM provides a fundamental theory to understand the significance of effective managerial proficiency. In an organization's GMM framework, the vertical axis represents managerial proficiency, and the horizontal axis relates to an organization's outcomes. The relationship between managerial proficiency and organizational outcomes is expressed by a series of plateau levels, such as IAB Level I, which are linked by transition periods. During the period of transition, the organization needs to change until it approaches the next managerial proficiency level. These four management plateaus represent the IAB GMM model outcomes which can be achieved at each level of managerial proficiency. These plateaus are stability levels where the IAB outcomes match the organization's managerial proficiency exactly, as shown in Figure 2 . Consistent with the generic thinking of the IAB GMM, this research modifies the corresponding four levels of construction industry growth management to form a new integrated diagnostic model for local construction industry transition. As the integrated model indicates in Figure 2 , the vertical axis represents managerial proficiency, and the horizontal axis shows instrument scores. In order to respond to the growth level question of the construction industry, McIntyre has adopted the concepts of the framework of GMM [20] to match the construction industry's transition to a stage of sustainable economic development. The research of Zhang et al. (2016) has integrated IAB GMM into an extended Weisbord's Six-Box Model to form a sustainable growth diagnosis framework, which has been used to investigate one of China Petro sub-companies as an empirical case study [34] . According to existing research of growth drivers, four levels of construction industry growth management have been redeveloped by renovating construction patterns, integrating external In order to respond to the growth level question of the construction industry, McIntyre has adopted the concepts of the framework of GMM [20] to match the construction industry's transition to a stage of sustainable economic development. The research of Zhang et al. (2016) has integrated IAB GMM into an extended Weisbord's Six-Box Model to form a sustainable growth diagnosis framework, which has been used to investigate one of China Petro sub-companies as an empirical case study [34] . According Sustainability 2017, 9, 143 6 of 36 to existing research of growth drivers, four levels of construction industry growth management have been redeveloped by renovating construction patterns, integrating external information, implementing project knowledge management, and building the brand, which are all primary components of managerial proficiency of construction industry transition needed for sustainable development. In addition, construction industry transition outcomes are defined as the number and quality of best practices conducted by local construction industry within these four proficiency levels.
Analysis of the Maturity of Growth Management
This research has developed a theoretical framework of the general underlying mechanisms of maturity analysis as shown in Figure 3 . Within this framework it can be seen that transition process description and quantitative assessment have the same implications for the development of a local construction industry. The goals of the research approach are to create an understanding of the theoretical framework of construction industry growth management in the transition period and to structure the findings obtained in this case study. information, implementing project knowledge management, and building the brand, which are all primary components of managerial proficiency of construction industry transition needed for sustainable development. In addition, construction industry transition outcomes are defined as the number and quality of best practices conducted by local construction industry within these four proficiency levels.
This research has developed a theoretical framework of the general underlying mechanisms of maturity analysis as shown in Figure 3 . Within this framework it can be seen that transition process description and quantitative assessment have the same implications for the development of a local construction industry. The goals of the research approach are to create an understanding of the theoretical framework of construction industry growth management in the transition period and to structure the findings obtained in this case study. 
Methodology
In order to justify the validity of the original GMM framework by using an average score method, according to the American Council of Construction Education (ACCE), we chose the entropy method as the proposed alternative to comparatively analyze the growth management position in order to target the transition step in the sustainable development of the construction industry transition process. The entropy method [50] [51] [52] is an objective approach reflecting the disorder degree of information in not only information theory but also in the expansion of social and economic areas [50, 51, [53] [54] [55] where the weights of individual indicators are determined by calculating the entropy and entropy weight. The greater the entropy is, the smaller the corresponding entropy weight. If the entropy weight is zero, it provides no useful information to the decision-maker, and this indicator may be removed. The amount of useful information that the target provides to the decision-maker is objective. Thus, using the entropy method to determine index weights could reflect an objective and realistic information-derived GMM system of construction industry transition.
Average Score Method
According to Charles McIntyre (2015), the main steps in obtaining the average score to evaluate the GMM Level of the local construction industry are shown as follows [20] :
(1) Calculating the average score of total samples Suppose there are m units and n indicators to be evaluated to establish the sum in Equation (1).
where s = 1, 2, 3, ..., m; t = 1, 2, 3, ..., n; ZF s = the score sum of sth sample; f s t = the tth index score of sth sample. Then the average score of m units is calculated in Equation (2).
(2) Grading the GMM level of the local construction industry
When the average score is calculated, we apply it to grade the WSBGMM level.
According to the IABGMM model [20] , suppose that there is K = 5 (where A = 5 represents strong disagreement to E = 5 representing strong agreement) scaling of each indicator in each unit, then there are 5 (K = 5) levels to be graded for the sample. The scope of each level is shown in Table 1 . Table 1 . The scope of each level in the growth framework of construction industry growth management using the average score method.
n × [4, 5] Note: n represents the number of indicators in m units. Source: Compiled by the authors according to the IABGMM level calculation proposed by Charles McIntyre (2015) [20] .
In the case of the average score method, it is assumed that the index weight probability of each sample at each level is equally allocated to generate the total sample level in the WSBGMM model. Actually, the index weight is objectively constrained by the sample score, which is the reason why we have used another method, namely the entropy method, to calculate the WSBGMM level to arrive at more accurate assessment results. 
Entropy Method
The main four steps of entropy method [50, 56] are shown as follows:
Step 1: The formation of the evaluation matrix Suppose there are also m units and n indicators to be evaluated in order to establish the original data matrix in Equation (3).
where r st represents the actual value of the tth index of sth unit.
Step 2: The standardization of the evaluation matrix
The following equation is used to normalize the matrix B,
where r max and r min represent the maximum and minimum values respectively for the evaluation unit. If indicator is the positive tropism (+)
If indicator is the negative tropism (-)
Step 3: The calculation of the entropy
The entropy of the system can be defined by using the following calculations:
where, f st = b st / ∑ m s=1 b st if f st = 0, redefine the f st as:
Step 4: The calculation of the entropy weight
Step 5: Use to Entropy weight to calculate the score of WSBGMM level
where, ω i = the entropy weight of the ith index, and f i the score of the ith index.
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Step 6: Grade the level According to the average score method above, the entropy method to grade the GMM level of the construction industry growth management is shown in Table 2 . 
Targeted with Impact Factor
As stated previously, looking at the top impact barriers and finding targeted solutions in the current organizational level is a good way to promote a sustainable path for an organization. This research uses the major impact index formula [52, [57] [58] [59] ] to generate and compare the impact extent of the indices, which are shown Equation (9) .
A i represents the indices' impact extent, ω i represents the index entropy weight, d i represents the index standardization value, and n represents the index number in the evaluation system of WSBGMM.
As to the use of the average score method to calculate the top impact barriers, the index is allocated to the average weight. Thus the top impact barrier formula with the average score method is shown in Equation (10) .
4. Implementation
Data Collection
This research uses data collection from prior research that focused on obtaining the understanding of growth drivers that may help to promote the transformation of the local construction industry at the company level. In addition, China's economy is driven primarily by the policy and management of local governments, resulting in the transitional status of the local construction industry. Thus, using a survey design, we collected data from 123 local construction companies located in China's Shaanxi Province to explain the growth level of its construction industry growth management. The Shaanxi Construction Association has been responsible for the forum of construction industry growth management annually supported by the provincial government in Shaanxi. With the help of the Shaanxi Construction Association, we randomly selected 1200 companies from the Shaanxi 2014 Yellow Pages Commercial/Industrial Telephone Directory [59] [60] [61] [62] . We made telephone calls to the top administrator of each company to explain the purpose of the study and to solicit agreement for survey participation. Of the 1200 companies, 300 agreed to participate. We then hand delivered a total of 300 questionnaires to the top administrator in each company. A telephone follow-up was conducted within two weeks to make sure that it was the top administrator (i.e., general or deputy-general manager) who provided the information. In many cases, the research company sent representatives to meet the top administrators of the companies to explain how the data would be used, to answer any questions, and to collect the finished questionnaires. This was an important step toward obtaining high-quality data in China [63, 64] . Overall, a total of 145 questionnaires were issued, of which 123 were completed correctly. With an 84.83% response rate, the data collection met the requirement of sample size (i.e., at least 100) in order to analyze the common problems in economic and social areas [65, 66] .
Following the prior research design shown in Figure 3 in Section 2.3, we developed a questionnaire with (a) item analysis (T-test (p< 0.05) [65, 66] ); (b) reliability analysis (Cronbach's α > 0.80); (c) item total correlation analysis, the threshold value of which was conducted between 0.3 and 0.5 [66] ; (d) exploratory factor analysis (EFA) (KMO > 0.9 and Eigenvalue > 1); and (e) principle component analysis (PCA) with SPSS 22 software (Appendixs A-J). In addition, in order to determine whether nonresponse bias was present in the study, we compared early respondents with late respondents on the key constructs. Chi square tests showed that no significant differences existed between the early and the late respondents with regard to company characteristics. In addition, t-test results indicated that there were no significant differences between the earlier and later respondents on the measures of construction industry growth management. Thus, nonresponse bias was not a problem in this study.
Our final questionnaire of Shaanxi's construction industry growth management contained 16 questions (Appendix B). In the formal questionnaire, most items were evaluated on a five-point ratio scale (1 = very important to 5 = not very important), except for several specific options. The statistical measurements of instrument development are described in Table 3 below.
In Shaanxi Province, we administered the questionnaire in Chinese. To ensure that the meaning of all questionnaire items in the Chinese version were the same as those in the original English version, we translated all the questions into Chinese and then back-translated them into English following the procedure that Chung-Leung (2005) [67] andLi (2006) [68] suggest. 
V 36
In your company's project management services, how well is the information-related budget managed?
F2-2
No. 2
V37
What is the extent of your company's clarity of information channels and platforms used to share economic and market trends (e.g., in memos, company newsletters, and/or on the company's website)? 
Average Score Method Analysis

Growth Level Using the Average Score Method
On the basis of Table 3 in Section 4.1, using the average score method with Equations (1) and (2) in Section 3.1, it is easy to generate the average score of the construction industry growth management of Shaanxi Province, which is 40.927. At the same time, using Table 2 in Section 3.1, we can arrive at each growth level, as shown in Table 4 . Thus, it is easy to find that Shaanxi's construction industry maturity level is Level II. Analogous to the framework of GMM [20] , the maturity level and whole process of Shaanxi's construction industry growth are clearly shown in Figure 4 , which also indicates that its status is still at an early level. Thus it should look for ways to improve its growth. 
Average Score Method Analysis
Growth Level Using the Average Score Method
Impact Factors Using the Average Score Method
Our research uses three lower frequency percentages as threshold values to analyze the impact factor, with Equation (10) generating the degree of difficulty of each index, as shown in Table 5 . According to past research [52, 54, 58, 69, 70] , the smaller the frequency percent of each index is, the stronger the hindering influence. In Table 5 , we can see that F1-7 in Table 3 is the smallest frequency percent, which indicates that Shaanxi's construction industry's brand building support is unable to Figure 4 . Level of Shaanxi's construction industry growth management using average score method with GMM framework.
Our research uses three lower frequency percentages as threshold values to analyze the impact factor, with Equation (10) generating the degree of difficulty of each index, as shown in Table 5 . According to past research [52, 54, 58, 69, 70] , the smaller the frequency percent of each index is, the stronger the hindering influence. In Table 5 , we can see that F1-7 in Table 3 is the smallest frequency percent, which indicates that Shaanxi's construction industry's brand building support is unable to meet the requirements for transition at the present time. The values of F3-2 (59) and F3-4 (60) in Table 5 are smaller than all the other values, which shows that Shaanxi's construction industry is not standardized and needs to learn effective project management. The industry should also become familiar with the Excellence Project Management Model compiled by MOURD, China. We used Equations (3) and (4) in Section 3.2 to standardize the data of the final questionnaire. We then applied Equations (5)- (7) in Section 3.2 to generate the entropy weight of the 16 indices in Table 3 , which are shown in Table 6 . Table 6 . Index entropy weight of Shaanxi construction industry. 
Impact Factors Using the Entropy Method
By calculating the Shaanxi construction industry's growth level using the entropy method of Equation (8), we generate a score of 2.55, which is at Level II. Compared with Table 2 in Section 3.2, we can then see that the level of management proficiency of the Shaanxi construction industry lies at the second level, as shown in Figure 5 , which is also consistent with the results of Charles McIntyre (2015) [20] . 
Entropy Method Analysis
Impact Factors Using the Entropy Method
We used Equations (3) and (4) in Section 3.2 to standardize the data of the final questionnaire. We then applied Equations (5)- (7) in Section 3.2 to generate the entropy weight of the 16 indices in Table 3 , which are shown in Table 6 . 
Equation (9) of the barrier degree method in Section 3.3 allows us to generate the frequency percentages of the impact factors using the entropy method. The results are shown in Table 7 . Figure 5 . Level of Shaanxi's construction industry using the entropy method with GMM framework.
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Equation (9) of the barrier degree method in Section 3.3 allows us to generate the frequency percentages of the impact factors using the entropy method. The results are shown in Table 7 . Table 7 . Impact factors using the entropy method. Index  F1-1 F1-2 F2-1 F1-3 F1-4 F-15 F1-6 F3-1 F3-2 F3-3 F3-4 F4-1 F4-2 F1-7 F2-2 F2 With regard to Table 7 , we can see that the three lowest frequency percentages of the indices of Table 3 are F1-7 (6.5%), F1-6 (15.4%), and F3-4 (19.5%). Thus, in order to manage the growth drivers of Shaanxi's construction industry, the local government may need to pay more attention to improving the maturity level of this industry. This may be done by project management systems implementation, brand building, and project knowledge management, as well as enhancing the understanding of the Excellence Project Management Model compiled by MOURD, China.
Discussion
The above research shows that brand building is the most important factor needed to drive up Shaanxi's construction industry. Standardization, knowledge management through lessons learned, and cost management for budget control by using information systems are required for construction project management. Understanding of the Excellent Project Management Model of China is a trend for Chinese project knowledge management.
Technological innovation, information systems, urban and rural infrastructure, and knowledge management and training in the construction industry are the most important potential areas to enhance in order to drive up growth [19, 25, 27, 42, 71, 72] . The results of our research show that the Shaanxi construction industry is on the second level of managerial proficiency and also that the critical impact factors of future growth are the driving forces of transformation and project knowledge management in this industry. Our research also prioritizes the factors of organizational growth.
This research summarizes the top seven impact factors as shown in Table 8 . Other researchers [23, 24, 73, 74] recommend that the local government stimulate the transformation of construction enterprises and encourage these businesses to focus on implementing innovative business models such as service-driven engineering, procurement, construction, and partnering. In Table 8 , the results from the entropy method are more consistent with still other research [34, 50, 52, 55, 75] . Questions such as "How significant is the attention given to propagating the lessons learned from successful projects in your company?" (F1-1 in Table 3) , "At what level is the implementation of project information management in your company?" (F1-5 in Table 3) , and "How well is project standardization managed in your company?" (F3-2 in Table 3 ) should be the significant impact factors for Shaanxi construction industry growth management. Additionally, using the growth driver aspect as shown in Table 9 , the different methods give us almost consistent results for the impact factors. Researchers [23, 24, 73, 74, 76, 77] further suggest the importance of talent training and technological innovation. Our research focuses on the maturity analysis of the construction industry and its impact factors needed for the companies. For example, in order to update the managerial proficiency level of the construction industry, the local government should encourage the industry to pay attention to brand building in order to enhance brand recognition in the market. This result is consistent with the central tenets of "Rethinking Construction: the Egan Report", which mentions the importance of learning strategies and methods in construction industry management and enhancing the application of brand strategy performance tools and techniques [78] . Table 9 . Impact factors of the growth driver aspect using the entropy method and the average score method.
Growth Driver
Method Impact Factor 
Conclusions
This research reviews the characteristics of Shaanxi Province's construction industry, defines its growth drivers, and develops a growth management model (GMM). The research investigates the maturity levels of the construction industry in Shaanxi, which is on its national government's pilot list. This study also researches Shaanxi's significant impact factors on its industry level and explains the four growth drivers and 16 corresponding indicators of growth management in this province. The empirical research shows that the growth management of Shaanxi's construction industry lies on the second of four maturity levels. This indicates that the construction industry of Shaanxi is at an early stage of growth management and is facing some critical problems, such as a low level of transformation and a lack of project knowledge management. The Shaanxi construction industry may need to enhance the brand building in its enterprises' developmental strategies, to increase budgets on training as well as research and development, and to implement project standardization management.
This research proposes a theoretical framework for analyzing the maturity status of a developing industry. The results of this research can help policymakers, leaders, and managers understand the maturity status of their industries and develop their own strategies for economic sustainability. The research has adopted the barrier degree method to analyze the impact factors in the corresponding transition steps. Empirical research shows that the entropy method can more clearly target potential barriers than the average score method when assessing the accountability of an ecosystem in its developing construction industry. These research results can provide a good foundation for improving the transition process of construction industry management. The application of the results of this research to the development of maturity growth management may be particularly useful in similar industries of other developing countries which may need improvement in their own approaches to managing economic sustainability. Survey Explanation: The purpose of the survey to determine the types, characteristics, and development issues of construction companies during transformation. The data collected will only be used for research and policy-making support. Your ID information will be kept confidential.
Part One: Background (Choose 1 answer for each question.) (
Your employer is a(an): (1). University; (2). Supervision Company; (3). Owner; (4). Design Company; (5). Construction company; (6). Bidding Service Company; (7). Government; (8). Consultancy Company; (9). Inspection
1). Real estate; (2). Residential construction; (3). R & D; (4). Design (5). Supervision; (6). Engineering consulting; (7)
. Capital management and investment (8) . Municipal construction; (9) . Roads & bridges construction (10) . Industrial plants and parks; (11) . Interior finishes (12) . Overseas business development; (13) . Prefabricated building (14) . Material supplier; (15) . CM service; (16) . Steel structure 7. Does your company have other business (Limit to 4 selections)?
(1). Real estate; (2) . Residential construction; (3). R & D; (4). Design (5). Supervision; (6) . Engineering consulting; (7). Capital management and investment (8) . Municipal construction; (9) . Roads & bridges construction (10) . Industrial plants and parks; (11) . Interior finishes (12) . Overseas business development; (13) . Prefabricated building (NPC) (14) . Material supplier; (15) . CM service; (16) . Steel structure 8. In your opinion, would the business of your company transform into the following areas? (Limit to 4 selections)
(1). Real estate; (2). Residential construction; (3). R & D; (4). Design (5). Supervision; (6). Engineering consulting; (7)
. Capital management and investment (8) . Municipal construction; (9) . Roads & bridges construction (10) . Industrial plants and parks; (11) . Interior finishes (12) . Overseas business development; (13) . Prefabricated building (NPC) (14) . Material supplier; (15) . CM service; (16) . Steel structure 9. Does your company pay attention in summarizing the advanced methods used in excellent projects?
A. Very significant, having designated manager B.
Some significant, having a part-time manager C.
Significant, having a designated person D.
Somewhat insignificant E.
Very insignificant 10. How well do you know about the incentive extent of project marketing by a special team?
A. Very well; B.
Relatively well; C.
Well; D.
Not very well; E.
Do not know 11. How significant is the attention given in propagating the advanced practice gained through successful projects in your company?
Very insignificant
12.
To what level is the influence of the "10 New Technologies in the Construction Industry" to your company's R & D?
A. Very significant; B. Some significant; C.
Significant; D.
Very insignificant 13. How strict does your company enforce the environmental friendly activities of site management (such as noise control, centralized collection of construction waste, and dust control)?
A. Very strict implementation, having designated person to inspect every day B.
Strict implementation, having frequent and regular inspection C.
General implementation, having frequent and random inspection A.
Yes. There is a designated unit. B.
Yes. There is a shared (part time) unit. C.
No. We don't have it.
Does your company have a brand-building manager?
A.
Yes. There is a designated high-rank manager. B.
Yes. There is a designated production manager. C.
No. We don't have a designated high-rank manager. D.
No. We don't have a designated production manager.
29. How important is brand-building in the future to improve the enterprise's development?
A. Very important B. Important C.
Somewhat important D.
Not very important E.
Not important 30. How important was brand-building in the history of the enterprise's development?
Not important 31. In recent years, the highest investment of the brand-building is:
Production equipment; C.
Advertising; D.
Sales channels; E.
Other.
The most competitive factor of brand building is:
A. The ability to innovate; B.
Product quality; C.
Service level; D.
Brand Culture; E.
marketing; F.
Other
The most important way to corporate branding is:
A. Television advertising; B.
Newspaper Advertising; C.
Outdoor advertising; D.
Public relations activities; E. online advertising; F.
Industry Award; G.
Exhibition. Relative clear intention; C.
In the process of making such a plan; D.
No intention; E.
May consider this in the future 36. In your company's project management services, how well is the information-related budget managed?
Very Poor 37. What is the extent of the clarity of information channels and platforms to share the economic and market trends (e.g., in memos, company newsletters, or on the company's website)?
A. Excellent B.
Good (1). very significant; (2) . some significant; (3). significant; (4). somewhat insignificant (5) . very insignificant 39. The funding solutions of your company's project management services mainly rely on (limit to 3 multiple choices):
A. its own efforts to expand construction output value and profit; B.
improves corporate ownership structure; C.
Project equity financing; D.
Venture capital funding; E.
Bank loan; F.
Issue bonds to raise funds within the enterprise; G.
Private capital lending; H.
Companies listed.
How much effort does Shaanxi Province put on the protection of the local construction market?
A. very significant; B. some significant; C.
significant; D.
somewhat insignificant; E. very insignificant 41. How strict is the implementation extent of corporate audit and quality control for procurement contracts?
A. Very strict implementation, having designated department and manager B.
Strict implementation, having part-time department and manager C.
General implementation, having designated person D.
Somewhat not strict, having part-time person E.
Not strict
Appendix B. Formal Questionnaire of Transformational Development for Construction Enterprises
The purpose of the survey you are being asked to complete is to determine the types, characteristics, and development issues of construction companies in the transformation period. This objective of this survey focused on the specific transformation analysis on the enterprise power factors, driving force and types of construction enterprises. You can give up the response at your will.
• First part: Background (choose one item)
1.
Your employer: A high university, B supervision company, C owner, D design company, E construction company, F bidding company, G government, H consultancy company. • Second part: Driving force and its indicator for transformational development of construction enterprise
Questions about Implementation level of transformational development (F1):
1. How significant is the attention given in propagating the advanced practice gained through successful projects in your company? Appendix G. 
